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DOCUMENTARY EVIDENCE 1 

KOUKYOU TOSOU, Vol. 21, No. 4, pp54-59 (Dec. 1993) 

— Traxislation-in-part — 

INFORMATION INFORMATION 



Re Fluorine-containing Resins for Coatings of 
Tetrafloroethylene-typeVinyledene fluoride-type 

Mitsuhiro OKAMOTO * 
Akira OMORI ** 

(1) Line 12, left column to line 6, right column of page 54: 

-In this literature, a tetrafluoroethylene-type (hereinafter 
referred to as 4F-type) and vinylidene fluoride-type (hereinafter referred 
to as 2F-type) fluorme-containing resin for coatings having ultra weather 
resistance and stain removing properly, which were newly developed by 
our company are introduced. 

1. Developed articles 

Our company is a pioneer in Japan by developing 
fluorine-related articles since 1933. On the basis of our accumulated 
know-how as to fluorine techniques, we have brought out two 
commercial articles ultra-weather resistive and durable 
fluorine-containing resins for coatings which are used at field. 
(1) Room-curing type fluorine-containing resins for coatings 

These are a type for forming a coating film having excellent 
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property reliability by blending with a curing agent just before the use to 
be coated and cured, and have been brought chrolotrifluoroethylene type 
(hereinafter referred to as 3F-type) to market in 1982. 

Including this goods, all room-curing type fluorine-containing 
resins for coatings sold in the conventional market were prepared from 
chlorotrifluoroethylene as a starting material. 

Our company has brought the goods prepared from 
tetrafluoroethylene as a starting material into market ahead of other 
companies by considering the following points (refer to Fig. 

(2) Margent of page 54: 

--* Manager for Developing New Goods in Chemical Division of DAIKIN 
••Chief researcher of Third Research 85 Development in Chemical 
Division of DAIKIN- 

(3) Lines 15-22, left column of page 55: 
-2. Difference in structure 

In the fluorine-containing resins for coatings, there are used 
various starting materials from viewpoints of pigment dispersibility, 
adherence, flexibility, solvent solubility, cure site, etc. in addition to the 
fluorine-containing starting materials for giving weather resistance and 
durability «. As clear from TABLE- 1, the 4F-type, 2F-type have 
structures having a high fluorine content. -- 
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(5) Bottom line of page 59: 
—(Literature cited) 

1) Hitoshi MATSUO: SHINSOZAI, July, 1993, pp33- 



4 



'05-10-3115:11 Jgft-Sughrue, Mion, «■ JR igff7C _ ASAHINA & CO. P13/27 T-699 U-794 




'05.-10-31 15:11 5£5t-Sughrue, Mion, 



mff^-ASAHINA & CO. 



P14/27 T-699 U-794 




X 

i 
T 

m 

3 

£ » £ 
I*- 




> 

CL 
O 

o 

111 
_J 
00 



I 

UJ 
CO 



3 




/ 

tt ■ 

It 

t; 

a , 

// 



1 \ '\— 




'05-10-31 15:12 5E$E-Sughrue, Mion, - m iSff7t-ASAHINA & CO. P15/27 T-699 U-794 



\ 




"05-10-31 15:10 $g5t-Sughrue, Mion, - ft ^ff^-ASAHINA & CO. P10/27 T-699 U-791 



DOCUMENTARY EVIDENCE 2 

JP10-88010 
Published: April 7, 1998 

— Translation-in-part — 

[0048] 

The fluorine-containing resins or fluorine-containing polyol resins are 
commercially available and are difluoro-type poryvinylidene fluorides 
(PVDF), trifluoro-type fluoroethylene vinyl ether copolymers (FEVE) and 
tetrafluorc-type FEVE. The PVDF types are available from, for instance, 
Elf Atochem as KYNAR 500. Since containing no hydroxyl group, this 
is used by blending with the above hydroxyl-containing acrylpolyol resin. 
As the trifluoro-type FEVE, there can be used, for instance, LUMIFLON 
series from Asahi Glass Co. Ltd., FLUONATE series from Dainippon Ink 
Chemicals Co. Ltd., SEFLARCOAT series from Central Glass Co. Ltd., 
etc. As the tetrafluoro-type FEVE, there can be used ZEFFLE series 
commercially available from DAIKIN INDUSTRIES, Ltd., etc. 
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DOCUMENTARY EVIDENCE 3 

Hitoshi MATSUO, "SHINSOZAT, July, 1993, pp33-36 
Title: Fluorine-containing resin for coatings 



ition- 



Lines 4-23 in right column of page 34: 

LUMIFLON 

Lumiflon is an amorphous polymer obtained by 
co-porymerization reaction of a flioroolefin and a plurality of vinyl ethers 
having a functional group. As shown in Fig. 1, it is an alternate 
copolymer of the fluoroolefin and vinyl ethers, and since the thermally- 
and chemically-stable fluoroolefin parts are regularly arranged and the 
relatively unstable hydrocarbon vinyl ether parts are electrically and 
configurationally blocked, it is chemically stable and has high weather 
resistance. And by changing functional groups and relative proportions 
of the vinyl ethers, it is easy to adapt solubility to organic solvent, 
curing properties, affinity to curing agent and pigment, and 
transparency, gloss, hardness, flexibility, etc. to their desired properties. 
The basic properties of LUMIFLON are shown in TABLE 4. 
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Page 35, TABLE 4 



TABLE 4 Basic properties of FUMIFLON 



Gravity 


1.4-1.5 


Average molecular weight (GPC method) 


Mn=2,000- 100,000 




Mw=4,000-200,000 


Fluorine content 


25-30 wt% 


OH value 


0-150 mgKOH/g 


Oxygen 


0-30 mgKOH/g 


Glass transition temperature 


18 °C - 70 °C 


Melting point 


Non (amorphous polymer) 


Thermal decomposition temperature 


240-250 °C 


Solubility parameter (Calc*) 


8-9 



Note of the translator: "Oxygen" {MM) is Japanese miss-typewritten of 
-Acid value- (SNffi). See its unit. 
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lumiflon':*A Novel Fluoropolymer Resin 
for Durable High Performance Coatings 



W. R. Symes and J. H* Conti-Ramsden, 



Hugropdymers such as polyvtnylidcnc 
fluoride (PVdF) and polyvinyl fluoride 
(PVF) arc generally acknowledged to 
offer the ultimate in durability for many 
coatings applications. However, their use 
as binder resins in paints and varnishes has 
been severely limited by the insolubility of 
the polymers, the need for the use of high 
temperatures in iheir application and their 
inability to produce a glossy finish. 
Against this background, fundamental 
research by Asaht Glass in Japan has led to 
a new range of soluble room temperature 
curing fluoropolymer resins with exciting 
r ^ntial in high performance coatings 
-a are extremely resistant to weather- 
ing and retain their original appearance 
ovei an expected tife of more than twentv 
years. 

IC[ is the sole distributor in the Euro- 
pean market for these fluoropolvmcrs. 
available under the tradename 
*Lumiflon*. 

'Luminon'resins ate soluble in a range of 
typical solvents and are unique in offering 
a highly glossy ftlm which can be cured by 
chemical crosslinleing with Suitable hard- 
eners at ambient temperatures on site and 
also under sieving conditions in the fac- 
tory. Paints based on^LumiRon'rcsins can. 
be used for temperature sensitive substr- 
ates such as concrete and plastics as well as 
metals such as steel and aluminium. The 
introduction of this new range of resins 
greatly increases the freedom of architects 
and engineers in designing prestige build- 
ings and protecting industrial plant by 
' ing a durable, attractive finish while 

— ing maintenance easier and less 
costly. 

The structure and properties 
oPLumrflon'poiymer 

t-umiflotf polymer is prepared by solution 
polymerisation of the fluoro-olefine and 
selected vinyl ethers Copolvmeri$ation is 
exclusively alternating, as 'illustrated in 
Figure 1, since conditions are such that 
homopotymerisadon cannot occur. The 
vinyi ethers are crucial in introducing sol- 
ubility and chemical reactivity to the resih 
and the stable fluoro-olefine unit protects 
the less Stable vinyl ether units from chem- 
ical attack, thereby ensuring the excellent 
durability of Uimiflon' resins. 



* 'UimiRoa' is a rrod«hqH< of Asahi Glo« Co. 
lid. for solvble Huafo^resinx, 'lunwflon* is 
manvfaaured by AtqKi CIcsj and* mgrWed 
by Imperial Chemical Industrie pic in UK 
and Europe, 



T«bl« 1. Key properties ofLumfflonVop/mere. 



Fluorine content 
OH value 
COOH value 
Molecular weight* 

Specific gravity 
Morphology 

Decomposition temperature 
SoluoSty parameter 



2S - 3Qwi% 

47 - £2mgKOH/g 

0 - SmgXOH/g 

14b = O.flxtp* - 6x10* 
Mw = 1.0x10' - 15*10- 

1 4 - 1.5 

Glass (Tg - 20 - 50°Q 
240 - 250* C 
8.8 (calc <$) 



Measured fay'GPC 



TaBle 2, Properties of various grades of Lumiflon'resins. 



Grade 



Characteristic 



Sotveru 



Properties ^^-v^ 


LP 100 


Lf 200 


LF302 


LF400 


LF 554 


Nonvolatile 
Confer* (v*%) 


50 


60 


50 


SO 


40 


Specific gravity 


108 


t (3 


1 OS 


1 08 


1 OS 


OH (rogKQH/g) 
value 


26 


32 


Z4 


24 


21 


Acid JmgKOH/g) 
value 


0 


0 


0 


25 


2 


Viscosity 
(GPS)(25°C> 


5000 


4000 


BOO 


800 


B600 


Tgfcj 


40-45 


40-45 


40-45 


40-4S 


20 



8rushig0 
coating ~ 

high 
VUcosny 

Xyltne 



Spray 
coating - 

low 
viscosity 

Xylene 



Clear Organic Cod 
coating- pigmented- coating - 
gV acid containing iasl cur*, 
a&sorttng coating flexible 
Xytene Xylene ScHvessoiSO: 
Cydonexanone 
, (B0:201 
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CO*, 
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■A: 
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J 
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Figure ). Mofaculer structure oi\umttton potymai* 



Ti *i — i — j — r= 




GO 100 *«0 IN ?)Q aw*c 
On Tomporann 



Sutetanc a 6tMt> atacfc « 



figw* 2 Cure timt tor lurr&ton' resins or various 
ftmpenjtwes. 
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The choice of vinyl ethers is critical for 
u cy resin properties such as solubility, pig- 

itit and hardener compatibility, cur- 
ability over a wide range of temperatures, 
gloss, flexibility and adhesion to a variety 
of substrates. 

Some of the key properties ofUimiflorr 
polymer are given in Tabic L 

It is the novel structure of the polymer 
whith gives 'Lumiflon' resins their ver- 
satility. Five grades are available, as 
shown in Table 2. for the manufacture of 
coatings which can variously be applied by 
spraying, brushing, dipping, rolling or siJV 
screen printing:. 

Paint formulation and 
application 

The most extensive work on paint for- 
mulations using'Lumiflon'resiiis has been 
carried out in Japan. Equivalent formula- 
tions have been developed for the Euro- 
pean market and typical examples for 
different cure conditions are illustrated in 
*ible .1. 

Because of their reactiviry, Tumiflorr* 
resins are used as two component systems 
— resin and curing agent , (hardener). For 
ambient temperature curing coalings il is 
necessary to use an isoc>anate as the cur- 
ing agent (for example as shown in Table 
3 Formulation No. 1). The coating for- 
mulation and the curing agent are sup* 
plied separately and mixed" immediatek 
prior to use. The paint film then cures by 
chemical crosslinking between resin and 
isocyanate. The made up formulation 
should be used within eight hours of 
mixing the two components. Where a 
sieving finish it required (for example. 
Tabled formulation No* 2: or 3). a blocked 
isocyanate or a suitable melamine can be 
used as the curing agent. In these cases, 
the curing agent only reacts witb the resin 
at high temperature and so can be added 
to the coating formulation and supplied 
as a single pack product/ 

Examples of the other constituents 
required for the successful formulation of 
*Lumiflon' resin based paints arc given in 



ftgun 4 (above) Accsitrated weathering or fia prc/nentaj films in a Sunshine 
Table 3, Typical formulations* for different grades ot^umrflonVesins. 





No.1 


Mo. 2 


NO- 3 


Ha. A 


Wft.5 


Mo. 6 


MnpeAMtrUmUiin' Resti 


» umoo 


LF1O0 


LP 10ft 


LP 200 


LF302 


l^SS* 


Lumiton'Reon 


100 


too 


too 


100 


100 


100 


"-Boa** 
So*** MJBK 

SfiMssftlSO 


as 
» 


25 
75 


ZS 
75 


20 
60 


so 


u 

24 




a^xicr' 


j.5xi<r' 


01 


4.0* 10" * 


3J5*10~* 


\£x 10**" 


Pigment YterMcnDbufe 


21 


21 


2* 


25 




17 


Isocyanal* 9 2 
Cut+q Stocked ttocyawe— 


17 2 




It 2 


64 




Agem He&ametrtyt 
mevryiosated 
IMttmne 






3 








Curing 
Commons 


1 am 
ff 240*C 


10 
5 mwi 
$2i0*C 


36 mo 

to 
\ ran 
300°C 


'days 
®20*C 

10 

?40*c 


ewe 

10 

tmtrt. 
tf2*0 D C 


« 250*C 


PTSA=pToluene Sulphonk: Arid . DBTrX-ptbutyttrndllaiiratfi 


Table 4. Sources of typical constituents used in^Umiflon'mins formulation. 


Function 






Product 




Supplier 




Pigment 


Titanium 
Dioxldft 




RT04 




Ttocide 




Curing Agent 


[socyanale 




DosmodurN3300 
or N3380 


Bayer 





Curing A^ent 



Isocyan&te 
caiaJy&t 



Curing Agent 



Melamine 
catalyst 



Bfockad 
ISDcyanate 

Dlbutyftin 
dfla urate 
(DBTDL) 

HexamBthyf 
meihylolated 
MeiaminB 

Para-toJuene 
aulphonic 
acid 
(PTSA) 



Coronate DC ZT2& 
StancMreTL 

Cyrrtet303 

CftS 



Nippon* 
PoJyuiBthane 

AkZD 



Cyanamkj 
Cyanamid 



' Coronate DC 2725 is n« readily avafeote in Europe An after n*uv e wmch & n« an ex ^ ^vajem but* a 
9QQ0 aamng pov\i is Demoour BC 31 75 from Bayer 
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Table J together wUh typical sources for 
these products. AH. are chemical equiv- 
alents to those used with success in Japan 

The pigment compatibility orLumiflorr 
resins has been studied and some results 
are presented in Table 5. Whereas 
inorganic pigments are generally readilv 
dispersed in alt H-umtflon' resins. Organic 
pigments often require the carboxylated 
*Lu mi Flon'resin grade. LF4O0. and in some 
cases a dtspersant as well. 

It is imponant to note that when 
"Lumiflorr* resins are used for highly 
durable, long life coatings, other paim 
ingredients must be carefully selected to 
achieve the optimum performance Thus 
in addition to being compatible with I he 
*Lumiflon' cesin. they must offer the best 
possible durability and resistance to 
photode gradation. 

As detailed in Table 3. conditions for 
cure of M_urniflon' resin based paints are 
similar to those for paints formulated with 
conventional reactive resins. Pot life of 
ambient temperature curing paints, once 
■nixed, is designed to be about eight hours 
and full cure is achieved within seven 
days, depending on the exact tempera- 
ture. Pot life of single pack bake curing 
paints formulated with either a blocked 
isocyanate or a suitable melamine is 
greater than three months at 4CTC and full 
cure is rapidly effected at 200°C. Time to 
cure as a function of temperature for vari-i 
ous curing agents is illustrated in figure 2. 

Weathering of Lumiflon' resin 
based paint films 

Durability in outdoor environments is the 
outstanding feature of 'Lumiflon' resin 
based paint films and is due to the inherent 
stability to UVradiation of the'Lurmflon' 
polymer as illustrated in Figure 3. This 
durability has been demonstrated by an 
extensive testing programme involving 
accelerated weathering and outdoor 
exposure over five years. 

Outdoor exposure data are available 
from a range of locations, principally in 
Japan A but now also in the USA. In ail 
cases the*Lumiflon'resin based paints give 
excellent gloss retention and colour sta- 
bility. Some tvpicai data from Japan on 
two to four years exposure arc given in 
Table 6. More recent data from Florida 
shows 85*90% gloss retention after one 
year exposure. 

Accelerated wea the ring of 'Lumiflon' 
resin based paint films has also been stud- 
ied using Weathcrometer. QUV and 
EMMAQUA Results of such accelerated 
weathering tests consistently show out- 
standing gloss retention. This is illustrated 
in Figure 4 and 5 where a series of white 
pigmenied 'Lumiflorr* resin based paints 
are compared with a commercial white 
acrylic ur ethane based paim. Results from 
EMMAQUA and QUV show similar 
trends. 

'Lumiflon' resins can also be used to for- 
mulate clear protective varnishes for tem- 
perature sensitive substrates, for example 




WeaOWfomew EKttfivr* — tours 



fijursS Act%fw&3 matotog of wwe pfgfnttnecriaminQffrdsin based films in Xenon Arc Wectheromeier. 




/Spur* 6 Odakyu-0 BuUain^ Tokyo 



Table 5. Pigment compatibility of Lumiflon' renins. 



Pigment Typa of -Lumtfton' Resin 

, Non-C»rbqxytoted Carboxyiated 



INO&&ANIC 

Titanium White 
Ochre 

Red Iron 0*«» 



Good Good 
Good Good 

Other Metal Oxide Compter Good 



Qft&ANtC 



Quinophthaloney^lDw Good Good 

SSf™'^ Good Sod 

PhMocpn-i. Green . Fair Fpr 

J ^^^^ Poor f Z 



CARBON BLACK 



hlgft Colour Fumae* Panr _ 

Regular Colour Fum** Poof ^ 



uq-iu-^i id :z i yist-ougnfub, mun, — js jiiB7C-H6HHiNH & uu. 



Y£6/'£t i-buu iwy* 



Table 6. Gloss and colour retention of Xurnifton' resin basftd paints at Okinawa 
(Japan) and Arizona (USA], 



Substrate 


P tgneflt frtion 


paint 




Tin* 


Gloss 


Colour 












Retention 






















LP 200/ 


UWnjtwa 


4 S 


as 


28 


Atumiroyjn: 




tsocy&riaiv 


Arizona 




93 


O 1 

€. » 


Chromium 










Phosphate 




CooverfltonaJ 


Okinawa 


3.5 


14 


3.0 


trealed 


Whrte 


acrylic/ 


An2ona 


3 5 


1 ' 


J U 






isocyanaie 












Brown 


IF 200/mBJamirve 


Okinawa 


45 


99 


47 








Arizona 


ZQ 


9i 


1 7 




Brown 


PVdf 


Okinawa 


45 


139 


28 


Galvanised 






Arizona 


35 


104 


21 


Steel: 








pruned 


Brown 


Converuooa) 


Okinawa 


45 


34 


24 






potyesier 


Afl?on* 


35 


30 


1 7 




Brown 


PvC 


Okinawa 


4$ 


69 


4 A 








Arizona 


3.5 


72 


4 < 


able 7. Accelerated weathering test of various plastic substrates coated with 


Lumirlon resin (LF3Q2) clear film In a dew cycle weatfieromater. 






Lomiflon 




ln»di^tk>n Hours 






Base Flfm$ 


Coated 


200 


400 


200 




4O0 




orNol 


Trfi»ile Strength 




Elongation 






Retention 


m 


Retention (H) 


Polycarbonate 


No 


71 




63 




55 




Yes . 




106 


123 




*.21 




No 


38 


44 


13 




29 


Nylon 6 














Yes 


97 


66 


93 




90 


Polypropylene 


No 


136 


IE 


19 




9.3 




Yes 




106 


102 




96. 


Coaling* tfucfcness 


. 30p 













C^OttfinKef : Melamme^ormaldehyoe 

Cure conditons ■ i30 a C x 30 mm* 

Accelerated weathering test Dew Cydc wealherometef 



T able 8. Adhesion 1 oflu miflon'rosins based paint films. 



GLASS 



Surface 



iDetermmed D y cross naicn lesi 10x10 
?Bf>gr\i AftfwateC 
3Coio robed a&dtre?iec; 



Substrate Treatment l&ocyanMe M?t»fnin« 

Cun>d Cured 



7 days @ 25- C 30 min & I4p»c 



Garvamteo Phosphoric 100/100 SOnOO 

Steel ac«j 



Sa>P9 pnmer 1 007100 



Nyton 6 Oeo/feESep lOO/ioo 



Copper Deoreasec >00/i00 iDO/iOQ 

Dftgreased ^oOnoQ 1QMO0 



AhJmmium 


Chromate 
Pretteatmenl 


100/100 


1007100 


304 

Stainless 


Oeorwttd 1 


50/100 


10/100 


Steel 


Degfe***d' 


1 00/^00 


50/100 


Floai 


Degreased 


lDO/i oo 


10/100 



100/100 



Un*atur a ,ed Deceased UXV1Q0 10 o/ l0 0 

Polyester GRP ^ w 

PLASTICS ^ZL °»y gasetf >00"00 lew/100 

POtmginane Pegreasec . ipq, 1P0 10Q/Too~ 
. Deg'eascg iDO/100 




fipwe 7 Atk Mori Building, Tokyo 



GRP. The LF 302 grade is specifically 
designed for This type of application, as it 
contains a benxophenone derivative to act 
as an effective UV blocker Table 7 illus- 
trates the enhanced durability of plastics 
When coated with LF 302 in terms of the 
retention of physical properties during 400 
hours exposure in a Dew Cvcle 
Weatheromcter 

Adhesion of Lumifion'resin 
based paint films 
Good adhesion to. common substrates is 
an important feature of "LumiflotV resin 
based paints. This is illustrated in Tabic K 
for films shortly after application. 

Fcir metal substrates in exterior loca- 
tions, the coating systems described in 
Table 9 arc recommended. It is important 
to note that by using a blocked isocyanate 
cxossHnker. the need to employ a primer 
coat on aluminium and stainless steel can 
be avoided. Wherc'Umiflon' resin based 
paint is used as a durable topcoat for 
heavy duty coating systems, for example 
on concrete or steel the adhesion of 
'Lurniflon' resins to conventional midsrcat 
paints (acrylic urethanes. eposes) is 
found to be excellent 





FigwE S Tokyo Etoctric Company CftfmntK 
Yokohama Power. SlotiOn 
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Tabl« 9. Recommended coating $ystams for soma matal substrates. 
Substrate Surtece Treatment Miner 'Lumiflon' Cure 



Aktrrriniym 

AJwmiftHjrn 

Alumirttum 

Galvanised 
Steel 

IS?*** 



Chromate — ftotyanate 

7aays20*C 

Chromaie — blocked isocyanate 

30rntn1GO s C 

Chromate epoxy mettf^nc^ocniaJdehyda 

40 mm 130' C 
Zinc Phosphate epoxy isoeyanaie 

7days20 # C 

Degreased — blocked isocyenare 
30min J6Q°C 



Table 10. Properties of^Lumiflon' resin based dear films.* 



Hardener 
Cu^? condition 



teoeyinate 



Melarnine-formaldehyda 
aiO-C y srtwi 



Phyateal properties 
Contact angle of water (deo/ee) 
Static ttaiori coefGdan 
Water absorption (wt%) 




as 
045 
0.71 


78 
033 
0.22 


MeenanleaJ properties 

Tensile strength (k^mm') 
Ultimate efOftottfon (H) 
Tear Strength (kg/mm) 
Fiexuttl ftfyve ftnwf 




29 

S 

1 8 
200 


30 

4 

40 

60 


Thermal properties 
Glass transftbn temp (*C) 
Decomposition temp (°0 
Dimensional change (%) 
After l20 ft C x G00 hr 
After -20*C x 24 hr 




3$ 

- 1 7 
00 


63 
214 

-43 
-01 


QtCCOtOyrviQ (yvflQw irtO>x change) 
After 135*C x 200 hr 
AtUrr 120*C x 1000 hr 




SO 
0.9 


00 
0.0 


Electrical properties 
Volume resistivity Q.cm x 10" 




1.4 


13 


*25 micK. totthouc piomem. 

s Mrr type folding endurance iesx (ASTM D-21 76). 








Table 11. Properties of pigmanted^LumiflonVesin based films. 








Finish 4 




Formulation (Table 3) 
Cur* tondffions 




1 

20*C n 7 days 


3 

21D°C xSmtn 


Surface properties 
6Q°-60° gloss Index 
Peneq hardness 9 




79 
3H 


81 
4H 


Chemical resistance 
Solvent resistance 6 
Marker pen ink test 0 
Salt spray test* 
Sroas-cut end boil test 1 




Excellent 
Good 
Uffle change 
100/100 


5*cctterit 
Excellent 
Little change 


Adhesiveness to substrate 
Srichsen test (S mm) 

T-bendtest 

Ou Pont impact test 




To pass lest 
tOO/100 

2T 
50 cm 


Topaasicst 
toon 00 

3T 
30 cm 


* Coated on e chromium prtosphate treated akiminium panel oi O.fi nvn tntckne**, 
No break observable 

c M*»yrec: by means of xylene rubbing. 

* Scribed and exposed to 54* M&O, 35 tt C * 4000 hr*. 
Peeling test alter 2 hours boiling. 




Table 12. Painting system for the Ark; Mori building. 




Process Component 




Coverage 


Coating Interval 
_{hr)<20-C) 


-~ Substrate Drying 

water content <lQ%fe 








Surface treatment Cleaning by brush 








Undercoat Epoxy primer 




120 


12 


Texture spraying . Epoxy base paint 




1200 


24 


IrKenneoTetecoat £po«ypnmer 




200 


24 


Topcoat (1) 'Lumiflon ream based 


paint 


150 


IS 


Topcoat (?) Umifton resin based 


paint 


150 





Good ovcrcoa (ability .of aged films is 
another feature of 'Lumiflon' resin based 
paints, which give a similar performance 
to conventional two-pack acrylic 
•ure thanes in (his respect. 

Other properties of Lumiflon' 
resin based paint films 
fundamental properties of clear films and 
white pigmented paint films based on 
*Lumiflor? resins are shown in Tables |t) 
and 1 1 respectively These data arc for 
typical formulations based on LF MX). 

The data for the pigmented Sim show 
that high gloss, adequate hardness and 
roughness and excellent solvent and stain 
resistance are readily achievable. 

Applications 

The main application established for 
'Lumiflon' resins is as a binder for high 
performance paints for the exterior coat- 
ing of prestige buildings. More than 10(1 
structures have been painted in Japan 
since 'Lumiflon' resins were introduced in 
1980. Two such buildings arc shown in 
Figures 6 and 7. 

Figuie b shows the Odakyu-D building 
in Tokyo which was erected in November 
1983 The aluminium curtain walls of 
5600m- area were factory coated with a 
topcoat paint based on 'Lumiflon' resin, 
applied in (wo coats each at an application 
rate of l50g/m : and cured in the factory at 
16CTC for 30 minutes. 

Figure 7 illustrates the Ark Mori build- 
ing in Tokyo which has an external areu of 
SR.OOOm- faced in carbon fibre reinforced 
concrete panels which have received a 
topcoat of lumiflon' resin bused paint. 
Tbc painting system is shown in Table 12. 
This 37 storey building is a major new 
landmark in Tokyo and has become a sym- 
bol for the area in which it is located. It 
was opened in April 19K5 

Paints based on 'Lumiflon' resins have 
also been developed for heavy duty com- 
ings* for example, for the long term pro* 
tection of industrial plant. Figure K shows 
a chimney at the Tokyo Electric Company 
Power Station at Yokohama which was 
re-painted with a lOpcOai of *LumiflOn' 
resin based pai 0 r in February I9H5. Par- 
ticular interest is being shown in the use of 
paints based on 'Lumiflon' resins for this, 
type of application, to overcome the sig- 
nificant cost penalty involved when plant 
has to be shut down for re-painting. Other 
HDC uses such as bridge painting are 
under development- 

'Lumiflon'resins represent an extremely 
versatile resin system and continuing 
research wilt undoubtedly lead to new 
grades: tailor-made for a variety of 
applications including high build heavy 
duty coatings, wax-free automotive top- 
coats, anti-graffiti paints and many others. 

ICI is committed to working closely 
with the paint industry and its customers 
throughout Europe to ensure that the full 
potential ortumiflon'resinS is developed 
for the benefit of industry as a whole. 
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